Effect of a bone marrow microenvironment on the ex-vivo expansion of umbilical cord blood progenitor cells.
Progenitor cells (CD34(+)) can be isolated from umbilical cord blood and used to correct or reconstitute various cell lines within the haematopoietic and endothelial cell lineage. The main disadvantage of this procedure relates to the low volume of blood that can be collected after the umbilical cord has been clamped, which limits the number of progenitor cells available for treatment. This limitation, however, can be overcome by expanding CD34(+) cells ex vivo. Our aim was to perform a controlled study to determine if the ex-vivo proliferation of umbilical cord CD34(+) cells is enhanced when they are placed in a system that mimics the bone marrow microenvironment. For this purpose, CD34(+) cells were isolated from umbilical cord blood using a magnetic cell sorting kit and seeded in platforms containing different cocktails of cytokines with and without a three-dimensional (3D) biomatrix. Results from this study suggest that the number of viable cells can double after 1 week in any of the culture platforms and that the 3D biomatrix does not enhance cell proliferation.